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Effect of Formaldehyde on the Direct 
Microscopic Count of Raw Milk 


By B. S. Levine, Ph. D.* 


The addition of formaldehyde to milk samples intended for direct 
microscopic examination has never been included in Standard Methods 
as an explicitly recommended procedure. In the eighth edition of 
Standard Methods (1) the following statements appear: “Icing of 
samples may be omitted where chemical preservatives are used; for 
example, a drop of a 40 percent formaldehyde solution to each 10 ml. 
of milk in the sample bottle. Add the preservative either to the 
milk as the sample is taken or to the empty containers a few hours 
before use.” In 1944 Robertson (2) made a preliminary study of 
formaldehyde-preserved milk samples, because, as he stated: “Some 
workers have questioned the desirability of adding formaldehyde to 
milk samples at the time of sampling . . .”’ and because of “‘. . . the 
alleged failure of the bacteria in the formaldehyde-treated milk to 
take the methylene blue stain so that they could be counted, using the 
direct microscopic methods.” 

The basic observations made by Robertson are worthy of being 
quoted at some length: “. . . the micro-appearance of the films sug- 
gests a formaldehyde-casein complex which is so porous that it per- 
mits the dye to penetrate irregularly and more deeply into the milk 
solids. The formaldehyde-casein complex apparently retains larger 
portions of the fat than is retained in films prepared from nonformal- 
dehyde-preserved samples. Once the dye has penetrated the inter- 
stices, it is not so readily removed by washing or destaining, and 
consequently the intensity of the retained blue color increases the diffi- 
culty of identifying bacterial cells. This difficulty is so great as to 
make the satisfactory examination of smears made from formaldehyde- 
preserved samples, at least in some cases, a practical impossibility.” 

The observations of Robertson may have been largely responsible 
for the fact that reference to the use of formaldehyde as a preservative 
for milk samples to be studied by the direct microscopic procedure 

*Bacteriologist, Public Health Service, Environmental Health Center, Cincinnati, Ohio. This report 


amplifies remarks presented before the Ohio Branch, Society of American Bacteriologists, Columbus, 
Ohio, Dec. 3, 1949, 
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has been deleted from the ninth edition of Standard Methods for the 
Examination of Dairy Products (3). Despite this deletion, however, 
occasional inquiries are received concerning the proper procedure to 
be followed in preserving milk samples by the addition of formalde- 
hyde. Such inquiries indicate that in some State and municipal 
laboratories the preservation of milk samples seems necessary. For 
this reason, the author has studied the effect of formaldehyde on the 
direct microscopic count in greater detail than is reported by 


Robertson. 
Procedure 


Raw milk samples were collected early in the morning as deliveries 
were being made at the receiving platforms of milk plants. Collec- 
tions were made in 50 ml. sterile sample bottles. They were brought 
promptly to the laboratory iced as prescribed in Standard Methods. 
As controls, two series of untreated milk films were prepared in tripli- 
cate on 1’’ x 3’’ glass slides to be stained as described later. Varying 
strengths of commercial or U.S.P. formalin (40 percent formaldehyde) 
were then added to sets of sterile vials as follows: 

Set No. 1—0.1 ml. of % strength formalin, equivalent to 0.2 percent formal- 
dehyde concentration after the addition of 10 ml. of the milk. 

Set No. 2—0.1 ml. of % strength of the original formalin, constituting 0.08 


percent formaldehyde concentration on the basis of 10 ml. of the milk. 
Set No. 3—0.1 ml. of Mo strength of commercial formalin, constituting 0.04 


percent formaldehyde concentration. 
Set No. 4—0.1 ml. of %o strength of formalin, constituting 0.02 percent of 


formaldehyde on the basis of 10 ml. of the milk sample. 

Upon the addition of the 10 ml. of the corresponding milk samples 
to the vials containing 0.1 ml. of the desired strength of formalin, they 
were shaken 30 times to insure proper distribution of the formaldehyde 
in the milk. Two series of triplicate milk film slides were prepared 
from each of the four sets at time intervals indicated in the following 
paragraphs. One series of the milk film slides was stained with the 
optional Standard Methods stain, containing 30 ml. of 95 percent 
ethanol, denoted hereafter as the A-M-B stain (alcohol-containing 
methylene blue). The other series was stained with the acid- and 
water-free stain, denoted hereafter as the A-W-F stain.! 


Effect of 0.2 Percent Formaldehyde Concentration 


As stated, a 0.2 percent formaldehyde concentration is obtained 
when 0.1 ml. of % strength or 0.05 ml. full strength commercial 
formalin is added to 10 ml. of milk. Since a drop is roughly equiva- 
lent to a minim, or % ml., a 0.2 percent concentration of formalde- 
hyde is practically the same as that obtained by adding 1 drop of 


1 The significance of the data as originally obtained was determined by statistical analysis made by John 
8. Wiley, Senior Sanitary Engineer of the Environments] Health Center, to whom the author expresses 
his grateful acknowledgment. 
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the full strength formaldehyde to 10 ml. of milk, as was mentioned in 
the eighth edition of Standard Methods. Two series of triplicate 
film slides were made of this set of milk samples prior to the addition 
of the formaldehyde and at the following time intervals after the 
addition of the formaldehyde: (1) within 2 hours, (2) after 3 days, and 
(3) after 8 days storing at room temperature. One series was stained 
by the optional Standard Methods formula; the other series was 
stained by the A-W-F staining procedure. A minimum of 30 micro- 
scopic fields in each of the triplicate films was counted for each milk 
sample studied. The final numerical estimates recorded in any of the 
following tables thus represent an average of not less than 90 fields 
counted over three separate milk films. 

The effect of 0.2 percent formaldehyde concentration on the general 
microscopic appearance of the stained milk films has been aptly and 
correctly described by Robertson. A few points from additional 
observations should perhaps be recorded here. There appeared a 
general tendency for the milk proteins to stain more intensely, and 
for the organized cells, especially the bacteria, to stain considerably 
less intensely than in the untreated milk. In films stained by the 
optional Standard Methods stain, cracks extending in an astral forma- 
tion around the fat-removed vacuoles were prominently in evidence 
and enhanced the difficulty in counting the milk films. These effects 
of 0.2 percent formaldehyde on the stained milk films became evident 
within 2 hours of the addition of the chemical. They became more 
pronounced as the storage time was prolonged. At the end of 8 
days it became extremely difficult to make the counts, and about 35 
to 40 percent of the stained films could not be counted. For films 
stained by the A-W-F procedure such effects were markedly reduced, 
but they were still of sufficient magnitude to prevent proper counting 
of stained cells. Averages of triplicate counts made on such a set 
of 30 milk samples are presented in table 1. Values derived for the 
mean, the standard error of mean, and the interpretation of the signifi- 
cance of difference between means are presented at the end of each 
column and between corresponding columns of table 1. The interpre- 
tation in terms of not significant, high, and very high are considered 
self-explanatory. 

It seemed desirable to determine the effect which counts obtained 
on milk samples to which formaldehyde was added to a final concen- 
tration of 0.2 percent may have upon practical grade placement of 
milk. For this purpose the data presented in table 1 were analyzed 
on the basis of the number of milk samples yielding direct counts of 
200,000 or less per ml., as is shown in table 2. In the untreated con- 
dition of the 30 samples, 8, or 26.7 percent, gave counts of 200,000 
or less by the A-M-B stain. By the A-W-F stain only two samples, 
or 6.7 percent, gave counts of 200,000 or less. Within 2 hours after 
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Table 1. Effect of 0.2 percent formaldehyde on the direct microscopic count of the raw 
milk: Average counts, in thousands, of three milk films per specimen (counting 30 
microscopic fields per film) 
















































































| 
Standard alcohol-containing methylene Acid-and-water-free methylene blue 
blue stain stain 
Specimen No. Un- | Formaldehyde added, stained Un- Formaldehyde added, 
treated, after treated, stained after 
stained | stained 
immedi- | immedi- 
ately | 2hours | 3 days | 8 days ately 2 hours | 3 days | 8 days 
ESR EE eee 190 180 190 | Unreadable 390 350 | 270 190 
ee eee — 370 240 - 230 180 420 440 390 480 
ae 300 300 300 | Unreadable 430 410 350 350 
| SS ee ere 530 580 510 100 760 600 580 430 
5.. addaetnanib eeu 150 150 110 80 200 210 150 220 
inks coueebienaiicd 200 100 120 50 490 390 306 240 
EEE 230 160 160 | Unreadable 450 350 270 120 
eee aaa 200 180 120 | Unreadable 400 240 320 170 
a aes 280 170 180 50 370 350 300 170 
eae 240 190 100 70 || 400 340 300 100 
aera 550 550 280 150 610 610 380 280 
Saas 320 320 110 | Unreadable 300 220 120 100 
Piitsiecean cane idemeat 700 320 210 , 120 680 600 230 140 
See 370 260 190 50 490 470 240 140 
SS 460 290 230 | Unreadable 490 350 340 140 
ERS ee 260 230 50 | Unreadable 570 280 90 100 
Ss AES 650 620 100 130 760 640 260 240 
bicnicpiettaniiteiras wapiaous 1, 200 960 230 | Unreadable 1, 500 980 470 100 
ar 440 360 70 80 470 400 230 130 
See 2, 2, 300 660 600 2, 400 2, 300 2, 000 1, 700 
SS 180 1 30 50 350 330 80 
+a 510 440 200 150 720 700 260 230 
See 820 570 190 160 980 900 370 500 
370 310 80 50 500 300 130 100 
=e 370 330 15 490 410 170 90 
ea 200 70 40 | Unreadable 300 260 120 100 
aS 190 70 40 40 180 160 120 80 
ER ee 220 100 80 70 230 220 190 180 
 ~Saaere 180 90 90 80 290 260 150 140 
ee 260 170 100 70 300 280 250 200 
SR i cinsiieiias 441.3 | 358.0 | 167.2 | 114.8 || 564.0] 478.3) 314.3 41.3 
Standard error of 
ic ndicscanmtidets 76. 5 | 76.2 25. 2 25.7 79.3 | 72.5 61.8 54.3 
| not sinit- | not signifi- | 
Significance of dif- —+ant ant 
ference between means , : 
very high high 
very high very high 





the addition of the 0.2 percent formaldehyde, the number of milk 
samples yielding such counts by the A-M-B stain was 13, or 43.3 
percent. The number in the A-W-F stained samples remained essen- 
tially unchanged. After 3 days’ storage of the formaldehyde-pre- 
served milk samples, the number yielding direct counts of 200,000 or 
less was 22, or 73.3 percent, by the A-M-B stain and{10, or 33.3 
percent, by the A-W-F stain. As in our preceding investigations (5) 
the A-W-F stain proved superior to the A-M-B stain. It must be 
emphatically stated, however, that the counting of stained formalde- 
hyde-treated milk films was considerably more difficult than counting 
similarly stained films in the control or untreated series. 

The analysis presented in table 2 clearly shows that the addition of 
0.2 percent formaldehyde may result in classifying milk of inferior 
quality as grade A. As previously stated, such concentration of 
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formaldehyde is equivalent to the concentration obtained when one 
drop of full strength formaldehyde is added to 10 ml. of milk. It 
would, therefore, not be out of place to express the following opinion 
at this point: The deletion from the ninth edition of Standard Methods 
of reference to the addition of one drop of full-strength formaldehyde 
to 10 ml. of milk appears to be well-considered and appropriate. 


Table 2. Effect on grading by direct microscopic counts of raw milk preserved by 0.2 
percent formaldehyde 





Samples with counts 
Total of 200,000 





Number Percent 





Standard alcohol-containing = sed blue stain: 











Untreated, stained immediately 30 8 26.7 

Treated and stained in 2 hours_.____-- 30 13 43.3 

Treated and stained after 3 days ___-- 30 22 73.3 
Acid- and water-free stain: 

Untreated, stained immediately een iibabnaws 30 2 6. 

Treated and stained in 2 hours_____.-____.-- eae eae 30 2 6.7 

Treated and stained after 3 days... .__--- PLE EIEN AS 30 10 33.3 











Effect of 0.08 Percent Formaldehyde Concentration 


A concentration of an 0.08 percent formaldehyde in milk was 
obtained by adding to a vial 0.1 ml. of % dilution of commercial or 
U.S.P. formalin (containing 40 percent formaldehyde) to which was 
then added 10 ml. of milk. Although a regrettably small number of 
milk samples was studied, the constancy of the results obtained, as 
recorded in table 3, appears highly encouraging. The unfavorable 
effects noted with 0.2 percent formaldehyde appeared in a far less 
pronounced manner. The differentiation between background and 
stained cells could be made reliably even after 8 days of storage at 
room temperature. It must be stated, however, that the counting of 
milk films so treated and stained required a greater degree of con- 
centration and resulted in greater eye strain. Here again, the 
A-W-F stain was superior. It is possible, however, that some micro- 
scopists may prefer the darker appearance of the A-M-B stained films 
even though they tend to cause greater eye fatigue than the A-W-F 
stained milk films. 

The values of the means and standard error of mean indicate that 
there is no statistically significant difference between the means in any 
two columns where either A-M-B or A-W-F stain is used. It is also 
apparent from this table that actual counts by the A-W-F stain were of 
greater magnitudes than the counts obtained by the A-M-B stain. 

On the basis of the data presented in table 3, it is suggested (though 
not recommended) that if it is necessary to add formaldehyde to 
preserve milk samples for direct microscopic counts, it be done on the 
basis of adding 0.1 ml. of { dilution of U.S.P. formalin to 10 ml. of 
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the milk sample. It is hoped that other workers interested in the 
preservation of milk samples for study by the direct microscopic 
method will try to verify the results obtained here with an 0.08- 
percent concentration of formaldehyde in milk as reported in table 3. 


Table 3. Effect of 0.08 percent formaldehyde on the direct microscopic count of raw 
milk: Average counts, in thousands, of three milk films per specimen (counting 30 
microscopic fields per film) 

































































Standard alcohol, containing methylene Acid- and water-free methylene blue 
blue stain stain 
Specimen No. Un- Formaldehyde added, stained Un- Formaldehyde added, stained 
treated, after treated, after 
stained sa ________}| stained Ree ee 
imme- | imme- | 
diately |2hours| 1 day | 3 days | 8 days || diately | 2hours| 1 day 3 days | 8 days 
| 
= 190 180 140 160 300 300 420 320 360 360 
Dieu “ ‘ 650 850 750 750 830 880 1, 130 1,150 1, 450 1, 600 
ae ..}1, 550 1, 550 1, 400 1, 500 1, 600 2, 300 2, 000 1, 900 1, 900 2, 000 
a _.-| 650 760 830 840 720, 800 710 730 740 660 
ee 320 300 300 300 400 360 400 430 300 470 
c. 320 270 220 330 300 430 460 470 480 | 470 
ieee’ ..| 400 550 700 510 360 720 650 630 320 | 420 
cise 400 270 350 300 300 360 360 430 320 400 
= 600 430 400 300 270 530 520 510 530 300 
__ wee 360 320 310 310 310 450 400 | 400 400 | = 450 
Mean... _...| 544.0] 548.0 | 540.0] 530.0 | 539.0 |} 713.0 | 705.0 | 697.0 | 680.0 | 713.0 
Standard error of 
Be iendddeens 121.6 131.6 121.2 127.8 133. 0 187.3 161.3 | 153. 4 174. 2 186. 0 




















Note: There is no statistically significant difference between the means in any two columns where either 
A-M-B or A-W-F stain is used. 


Effect of 0.04 and 0.02 Percent Formaldehyde Concentration 


Reasoning from the previously reported results that a further reduc- 
tion in the formaldehyde concentration might disclose a point at which 
suitable preservation conditions for milk samples could be arrived at, 
met with obstacles which might have been anticipated. It has been 
known for some time that bacterial species exist which not only grow 
but thrive in surprisingly high concentrations of formaldehyde. Re- 
cently Thompson and Dodd (6) worked with strains of C. diphtheriae 
which could not survive an initial 0.06 percent formaldehyde concen- 
tration. By a procedure of successive transfers to increasing con- 
centrations of formaldehyde, they were able to develop a high degree 
of tolerance, so that the strains were able to grow well in as high a 
formaldehyde concentration as 0.1 percent. None of the resistant 
strains, however, could be cultivated in the presence of 0.2 percent 
formaldehyde. 

With specific reference to the study under discussion, the following 
interesting and important observations were made. Two sets con- 
sisting of 25 milk samples each were studied. To one set 0.1 ml. 
of 4%» dilution and to the other set 0.1 ml. of % dilution of formalin 
were added for every 10 ml. of the milk samples, making final formal- 
dehyde concentrations of 0.04 percent and 0.02 percent, correspond- 
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ingly. A survey of the microscopic counts made on milk films pre- 
pared after 2 days of storing the treated samples at room temperature 
disclosed that in the majority of the milk samples there occurred a 
sudden falling off in the counts with both the A-M-B and A-W-F 
stains. In a few milk samples, however, the number of individual 
bacteria per micro-field was in excess of 200—more than there were 
originally. It was also observed that the originally seen types of 
heavily stained bacteria practically disappeared and-that the now 
predominating lightly stained bacteria represented new and progres- 
sive growth occurring during the time of storage. 

A study of milk films stained 4 days after storage at room tem- 
perature confirmed the previously recorded observations. In this 
instance, the number of specimens with progressively increasing 
counts was as high as 25 percent. None of the milk samples, how- 
ever, showed any casein curds nor any marked thickening of the milk 
sample. Eight days following the addition of 0.04 and 0.02 percent 
of formaldehyde, 35 percent of the milk samples curdled, and the 
number of lightly stained, mostly spore-forming bacteria was beyond 
any possible counting. In those samples where curdling or thickening 
of the milk did not take place, the number of heavily stained bacteria 
was reduced to only a few, totaling not more than about 30 per ml. 
of the treated milk. 

Further observations and preliminary studies for the purpose of 
obtaining a clue to the mechanisms of action leading to the above- 
reported phenomena indicated that the explanation may be a rather 
simple one. The progressive growth appeared to be due to the pres- 
ence in the original milk samples of formaldehyde resistant species 
of bacteria, presumably of the thermophilic and thermoduric types 
of spore-forming and nonspore-forming variety. Preliminary experi- 
ments with differential stains suggested the possibility of the follow- 
ing effects of formaldehyde on other bacteria normally occurring in 
milk. The formaldehyde concentration apparently was strong enough 
to alter the permeability of bacterial surface and thereby impeded 
the processes of metabolism. However, the concentration apparently 
was not strong enough to penetrate into the cytoplasm of the bacteria. 
Reproductiveness was arrested, but the endoenzymes and other 
endogenous digestive agents remained unimpaired. Autolysis set in, 
and the bacteria disintegrated at a rapid rate. As applied to the direct 
microscopic counts, it can be stated that the two concentrations of 
formaldehyde studied were definitely too low for practical purposes 
of preservation. 


Summary 
The effect of several concentrations of formaldehyde on the direct 
microscopic counts of raw milk were studied. It was noted that in 
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concentration of 0.2 percent or more the milk proteins of the back- 
ground became brittle, showed an unevenness of spread, and acquired 
a higher affinity for the methylene blue dye. All cells, especially 
bacteria, lost in their power to adsorb the dye. This effect became 
evident within 2 hours of the addition of the formaldehyde. At the 
end of 3 and especially 8 days of storage at room temperature, these 
unfavorable effects became predominant. The direct counts either 
could not be made or their values were seriously impaired. 

With concentrations of 0.08 percent formaldehyde, it appeared 
possible to make dependable direct counts after as long a period as 
8 days storage at room temperature. However, the microscopic 
study of such milk films required a greater concentration on the 
part of the microscopist and consequently caused more rapid eye 
fatigue. 

In concentration of 0.04 percent, formaldehyde-resistant bacteria 
rapidly proliferated, while bacteria normally occurring in raw milk 
rapidly disappeared. 

Conclusions 


1. The addition of one drop of full strength formalin for every 
10 ml. of raw milk rapidly results in lowered direct microscopic 
counts. This procedure should not be resorted to even in instances 


of great emergency. 
2. Where it is necessary to preserve milk samples, and in the absence 


of more appropriate methods of preservation, the results here reported 
indicate that 0.1 ml. of % dilution of formalin (40 percent formalde- 
hyde) be added for every 10 ml. of milk, making a final 0.08 percent 


formaldehyde concentration. 
3. Concentrations of formaldehyde appreciably below 0.08 per- 
cent should not be used to preserve raw milk for direct microscopic 


counts. 
4. Formaldehyde is not the ideal preservative for milk samples 


intended for direct microscopic examination. 
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Field Tests of Molluscacides Against Australorbis 
glabratus in Endemic Areas of Schistosomiasis in 
Puerto Rico | 


By E. G. Berry,* M. O. Notan,* and J. Otrver GonzAvez f 


Schistosomiasis has been recognized as a disease of world-wide 
importance even though it is not universal in its distribution. Cer- 
tainly, with the philosophy of the economic interdependence of nations 
in mind it must be realized that a disease which hinders the economic 
development of such a country as Egypt, where schistosome infection 
is the most serious public health problem (/), adversely affects 
countries geographically remote from its focus. Moreover, with the 
changing conditions of travel, it becomes increasingly possible that 
new foci of the disease may be established. 

Despite the fact that copper sulfate has been reported to be an 
effective molluscacide, the use of this compound over a period of 
many years has not resulted in adequate control of schistosomiasis. 
Reasons for this may be failure to apply adequate concentrations of 
chemical, and the ability of organic materials and plant life in treated 
waters to bind the available copper. The need for molluscacides of 
greater efficacy has been, therefore, increasingly recognized. 

Within recent years, efforts have been made by several investigators 
to develop molluscacides for the destruction of the snail intermediate 
hosts of the human schistosomes. Reports of such investigations 
include those of Halawani (2, 3), Stirewalt and Kuntz (4, 5), McMullen 
and Graham (6), McMullen et al. (7), Pesigan and Masilufigan (8), 
Jachowski and Stirewalt (9), and McMullen et al. (10). The most 
extensive field tests have been conducted by McMullen et al. (10) in 
Japan and have resulted in the finding that sodium pentachlorophen- 
ate and dinitro-o-cyclohexylphenol or its dicyclohexylamine salt were 
the most effective of all chemicals tested for the control of Oncomelania 
nosophora, the intermediate host of Schistosoma japonicum. 

In the Laboratory of Tropical Diseases, Nolan and Mann (report 
to be published) have been engaged for several years in screening 
chemicals in an effort to develop more effective molluscacides. Austra- 
lorbis glabratus, the intermediate host of Schistosoma mansoni in parts 
of the Western Hemisphere, has been employed in these tests. On the 
basis of some of these tests, certain promising compounds were tried 


*Laboratory of Tropical Diseases, Microbiological Institute, National Institutes of Health, Bethesda, 
Md. tThe School of Tropical Medicine, San Juan, P. R. 
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in field tests in the vicinity of Brownsville, Tex., in January 1949 by 
Nolan and Berry (11). These field studies were made on Tropicorbis 
obstructus donbilli, which is not an intermediate host of Schistosoma 
mansoni but which is closely related to Australorbis glabratus. Of 
necessity these field tests were made only in standing waters. Of the 
dozen compounds tested, pentabromophenol and sodium pentachloro- 
phenate showed promise of being good molluscacides. 

Further screening tests of other chemicals have been made in the 
Laboratory of Tropical Diseases since these first field tests were per- 
formed. Several additional compounds were found to kill A. glabratus 
within 24 hours in dilutions of 10 ppm or less. It was decided that 
these should be tested in the field and additional studies made on 
pentabromophenol and sodium pentachlorophenate in an endemic area 
of schistosomiasis and under a variety of aquatic conditions. Conse- 
quently, arrangements were made for conducting the tests in Puerto 
Rico. ° 

Australorbis glabratus Say is widely distributed throughout Puerto 
Rico and is found, generally in large numbers, in many different types 
of aquatic environment such as streams, irrigation ditches, swamps, 
and lakes, whether relatively clear or grossly polluted. It is the 
largest planorbid species found in the island and is the only species 
known to serve as the intermediate host of Schistosoma mansoni in 
Puerto Rico. In areas where human pollution is present and this 
species of snail is found, the possibility of schistosomiasis is always a 
potential problem. 


Materials and Methods 


The compounds selected for field studies were chosen from among 
more than 750 chemicals which have been screened in the laboratory 
tests. The techniques of the screening procedures and the data 
regarding these studies are now in manuscript (Nolan and Mann). 
No attempt was made in the laboratory to simulate conditions that 
might prevail in natural waters; the compounds were tested in aqueous 
solutions uninfluenced by such variable factors as soil or mud, aquatic 
vegetation, or organic content. Dechlorinated tap water was used. It 
was borne in mind that the final evaluation of the compounds as 
molluscacides would have to be made in the field under the diverse 
conditions that would be encountered in widely separated areas. In 
the laboratory, compounds that were 100 percent effective against A. 
glabratus within a 24-hour period were arbitrarily considered to be of 
high potency and promising for field trial. Table 1 gives the name, 
structural formula, and source of the compounds which were employed 
in the field tests. Table 2 presents results obtained with these same 
chemicals in the laboratory screening tests. 


940 July 28, 1950 











Ll 
























compounds. 


Mammalian toxicity tests had”been made on only three of these 
Therefore, to avoid risk to man and domestic animals, 











Table 1. Name, structural formula, and source A chemical compounds employed in 
field tests in Puerto Rico 
Survey No. Compound and supplier 
COCH:Br 
490 Acetophenone, bromo- (Phenacy! bromide) 
Eastman Kodak Co. 
COCH:CI 
547 Acetophenone, chloro- (Phenacyl chloride) 
Eastman Kodak Co. 
OH 
501 1,4-Hydroquinone, chloro- Eastman{Kodak Nei 
Co. 
OH 
679 8-Quinolinol, copper salt Monsanto Chemi- 
cal Co. 
CHs 7 
585 Phenol, octyl- (Diisobutyl phenol) Rohm cu—¢—cH—¢ OH 
& Haas. Hs CHs 
OH 
Br Br 
246 Phenol, pentabromo- Dow Chemical Co. Br Br 
Br 
' 
o- 
; 674 Phenol, pentachloro-, copper salt Monsanto Cc) Cl 
Chemical Co. Cu++ 
, Cl Cl 
Cl 2 
» ONa 
: 270 Phenol, pentachloro-, sodium salt Dow z 
; Chemical Co. (‘Dowicide G”) and 7 - 
Monsanto Chemical Co. (‘‘Santobrite 
1 & briquettes”’). Cl Cl 
Y 
re 
f OH 
: i — : Br Br 
: | 55 rial, 2,4,6-tribromo- Eastman Kodak ( 
0. 
Br 
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‘Table 1. Name, structural formula, and source of chemical compounds employed in 
field tests in Puerto Rico—Continued 








Survey No. 





‘ Gummi and supplier 
Ou 
I I 
566 Phenol, 2,4,6-triiodo- Eastman Kodak Co. 
I 
ONa 
I I 


626 Phenol, 2,4,6-triiodo-, sodium salt Eimer & 
Amend. 


Table 2. Results of laboratory screening tests of chemical compounds employed in field 
tests in Puerto Rico 








| 
Morts lity of Australorbis snenstanets (percent) 








Compound 

















10 ppm 5 ppm 4 ppm | 3 ppm 2 ppm l ppm 
i 

Acetophenone, bromo- 100 100 100 100 100 | 70 
Acetophenone, chloro---- 100 100 100 100 50 v0 
Hydroquinone, chloro- 100 100 90 80 60 | 
8-Quinolinol, copper salt | 100 
Phenol, octyl-____-- ——— 100 60 : 
Phenol, pentabromo- : 100 100 100 50 | 30 0 
Phenol, pentachloro-, copper salt 100 100 100 100 | 100 90 
Phenol, pentachloro-, sodium salt. 100 100 100 100 80 10 
Phenol, 2,4,6-tribromo-___- 100 100 100 100 | 50 0 
Phenol, 2'4 '6-triiodo- oman 100 100 100 100 100 10 
Phenol, 2,4,6-triiodo-, sodium “eee 100 | 100 90 40 10 0 

| | 





it was necessary to select areas for testing which were relatively iso- 
lated. In order to make a comparative study of the 11 compounds 
it was also necessary to find a large-sized area heavily populated 
with Australurbis glabratus so that some of the chemicals could be 
tested in closely situated plots with adequate controls. Only one 
such area was found. This was a large temporary swamp, heavily 
populated with the snails, located just east of Vega Baja on Highway 
2R. It was in a low area surrounded on three sides by sugar cane 
fields and devoid of habitation or domestic animals. The water had 
accumulated to a depth of 1 foot or more in certain sections through 
the excessive and continued precipitation during the winter months. 
Permission to treat this swamp was granted by the Insular Land 
Office which generously cooperated even further by fencing the area 
with barbed wire as an extra precaution to prevent stray cattle from 
entering. Additional tests with the compounds were done in other 
parts of the island, e. g., in backwash waters along the Rio de la 
Arecibo just east of Arecibo; in lily ponds between Barceloneta and 
Arecibo; in roadside ditches between Vega Baja and Durado and in 
a few other areas which will be described in connection with the 
discussion of certain chemicals. 
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Readings of pH and temperature were taken separately for each 
test. In the case of the swamp near Vega Baja, large sections between 
the treated plots were used as controls. In all the initial experiments 
in this swamp the water was treated with the chemical in solution or 
in a fine suspension in acetone or alcohol in dosages calculated to 
produce a concentration of 10 parts per million. ‘‘Sure-shot”’ spray 
guns powered by compressed air were used for the application. 

Estimates of the effectiveness of the compounds were made by as- 
certaining the proportion of viable snails present in the area before 
and after the application of the chemical. In the large swamp, ob- 
servations were made prior to and 24, 48, 60, and 72 hours after the 
spraying. Unfortunately the water in the large swamp evaporated 
within 2 weeks after the tests were made, preventing further obser- 
vation for a comparison of residual effects. However, in other areas, 
described in discussions of particular molluscacides, the observation 
periods were of longer duration. In some of the very small areas it 
was possible to obtain an approximate count of the entire population 
of snails found in the water and on the banks and vegetation. Most 
of the chemicals were so rapidly lethal that the snails had no oppor- 
tunity to bore into the mud. In the larger areas it was likewise 
possible to examine large numbers of snails for viability although of 
course the total population could not be counted. The effects of 
treatment of the water were generally so dramatic that no equivoca- 
tion in the expression of the results is necessary. 


Results 


Representative data on the comparative value of the chemical 
compounds tested in the Vega Baja swamp and in other areas are 
presented in table 3. In repeat tests with some of the compounds, 


Table 3. Comparative data of 11 chemical compounds used as molluscacides in still water. 





























Area treated —_ Effect on Aus- 
R= ian tralorbis glabra- 
Compound Solvent (square) yrean of tus 
feet) pH of + Mortality (per- 
depth | water | Water nt) 
(feet) eri (C°) os 
Acetophenone, bromo. -.-.........---- Acetone... -.-.-- 625 0.74 6.9 26 59 
(Phenacyl] bromide). 
Acetophenone, chloro. _._...........-.}| Acetone...-.--.- 500 . 84 6.7 25 20 
(Phenacy] chloride). 
Hydroquinone, chloro--_-_..--....------- Acetone.-.-.-.- 474 .47 7.3 25 No effect 
8-Quinolinol, copper salt.........--.-- Alcohol... ---- 80 . 55 8.0 32 25 
i... it Vhs Acetone... ---- 83 . 38 7.1 32 10 
Phenol, pentabromo-._- - - - cepacia Acetone..------ 54 . 35 7.2 25 95-100 
Phenol, pentachloro-, copper--.------- {ween 66 am } 500 . 93 6.9 28 95-100 
Phenol, pentachloro-, sodium salt_---- Acetone... ...- 110 .24 7.6 29 95-100 
Phenol, 2, 4, 6-tribromo-_-_...........-- Acetone.....-- 438 .32 8.0 32 95-100 
Phenol, 2, 4, 6-triiodo-.-......-.-..---- [reren eo |} 462] 41] 7.6) 30) 95-100 
Phenol, 2, 4, 6-triiodo-, sodium salt_...| Water.......-- 60 . 38 7.4 | 28 95-100 


| 
| 
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results similar to those given in the table were obtained. These are 
not tabulated but will be discussed separately where appropriate. 

It will be noted that 6 of the 11 compounds were highly effective 
against A. glabratus, producing a mortality of 90 percent or more. 
Certain compounds which killed A. glabratus in the laboratory when 
used in concentrations of 10 ppm or less (see table 2) were found to 
be noneffective or only partially effective in killing the total popula- 
tion of this species in the field. Chlorohydroquinone, octylphenol, 
8-quinolinol copper salt, phenacyl bromide, and phenacyl chloride 
belong in this category. Phenacy! bromide showed a moderate effec- 
tiveness, with 59 percent kill of the snails, but this chemical as well as 
phenacy! chloride is a tear gas and very disagreeable to use, making 
it impracticable as a molluscacide. 

The six effective chemicals, pentabromophenol, copper pentachloro- 
phenate, sodium pentachlorophenate, 2,4,6-tribromophenol, 2,4,6- 
triiodophenol and its sodium salt, were successful in killing 90 to 100 
percent of the snails when used in concentrations of 10 parts per 
million. Some of these have advantages over others and the various 
plots and conditions under which they were tested are discussed later. 
All of the tests, except where indicated otherwise, were conducted with 
concentrations of 10 ppm. 

2,4,6-Triiodophenol was tested in two plots, one at the Vega Baja 
swamp and the other at a small pond at Arecibo. The phenol was 
dissolved in acetone and Tween 80 before dispersion. In both in- 
stances the compound was found to be an excellent molluscacide, 
producing 95 to 100 percent kill of the snails. The snails were found 
contracted but not dead at 24 hours, and dead at 72 hours. The com- 
pound was tested only in standing water, and since it apparently acts 
somewhat slowly, it might be less effective in flowing waters. It was 
the only effective molluscacide which seemed to have little if any effect 
on fish; no dead fish were found in either of the experimental plots 
following treatment. The sodium salt of triiodophenol was similar 
in its molluscacidal effects to the phenol. However, it was toxic to 
fish, possibly because of its greater solubility. The cost of these 
iodine compounds remains relatively high, which precludes their use 
in the near future as practical molluscacides. 

2,4,6-Tribromophenol was tested in five different plots containing 
standing water. One test was run with the compound in a concen- 
tration of 20 ppm, the others at 10 ppm. Two of these areas were 
situated at Vega Baja in the area of stagnant drainage water described 
previously. The Hoffman Memorial pool at the University of Puerto 
Rico served for one test, and a pond on the road between Arecibo and 
Barceloneta for another. Two tests were performed in drainage 
ditches containing stagnant water on the road between Durado and 
Vega Baja. 
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The tribromophenol is readily soluble in acetone and was easily 
dispersed in that solvent by the spray gun. In all but one of the tests, 
application of this compound resulted in 95 to 100 percent kill. In 
two of the tests, not only was there a total kill of all the snails present, 
but the embryos within the egg membranes were dead within 48 hours. 
In one of the roadside ditches between Durado and Vega Baja, no 
live snails were found for 6 weeks after application of the chemical. 
The one exception, in which no kill was obtained, was the other road- 
side plot in this area. It is not possible for us to explain this aberration 
on the basis of any data collected; the area tested was merely another 
segment of the same ditch in which the disappearance of snails for 
6 weeks was noted. Incidentally, it should be mentioned that it is 
believed the absence of snails from the latter area was due to a residual 
effect of the tribromophenol, since snails were abundant only 3 feet 
away from the treated plot, and there were no barriers to their move- 
ment into it. The compound was slightly more toxic to fish than the 
iodophenol. It had no visible effect on native vegetation although it 
did damage imported water lilies in the Hoffman pool. This latter 
area remained free of snails for at least 41 days after treatment, 
even though fresh water was allowed to run into the pool 3 days after 
treatment and continued to run during the period of observation. It 
may be presumed, therefore, that all snail eggs were killed by the 
chemical. 

As the present market price of bromophenols is high, the use of this 
chemical as a molluscacide is not yet practical. However, it is possible 
that given a great enough demand, price reductions would ensue. It 
will first be necessary to demonstrate the efficacy of the compound in 
running water. All the tests reported here were done in standing 
waters. 

Pentabromophenol was tested in three areas. One was a body of 
stagnant water at Arecibo, another a cement pool filled from a road- 
side drainage ditch between Durado and Vega Baja, the third a small 
pond off the road from Arecibo to Barceloneta. The kill was con- 
sistently 95 to 100 percent. Many snails migrated out of the water 
in the Arecibo test soon after the spraying and died within 48 hours. 
Pentabromophenol is lethal to fish but seemed to have little if any 
effect on aquatic vegetation. It is slowly soluble in acetone and alco- 
hol, the two solvents available for these tests; hence more difficulty 
was experienced in dispersing it and a coarse jet was necessary on the 
sprayer. In addition to this disadvantage, this chemical has the same 
present obstacle of high cost as the preceding ones. 

Copper pentachlorophenate was given three tests, one in the swampy 
area at Vega Baja and two in small lily ponds off the Arecibo-Barce- 
loneta Road. This compound is very slightly soluble in 95 percent 
ethyl alcohol. It was used either as a fine suspension in alcohol or 
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mixed with tale and a wetting agent, Alconox, and was found to be a 
very effective molluscacide, with kills of 90 to 100 percent within 
24 hours of application. It has an advantage over other compounds 
in that it destroyed thick mats of algae and thus facilitated its own 
penetration into protected pockets of the ponds. It is, incidentally, 
also very toxic to fish. 

Copper pentachlorophenate is low in cost and offers promise for 
development as an excellent molluscacide. Its greatest disadvantage 
is its insolubility in water. This difficulty may be overcome by mixing 
it with a water-soluble gum or wax. It is possible, also, that its 
insolubility may be turned to advantage in producing a long-lasting 
residual effect. 

Sodium pentachlorophenate had been found to be a very effective 
molluscacide in the preliminary tests in Texas. It is also a relatively 
cheap compound and has the further advantage of solubility in water. 
Because of these considerations it was considered to be of particular 
promise. ‘Two tests were made with it in standing water or in slow- 
flowing seepage water and some additional trials were made in various 
streams. 

The test made in standing water was conducted in a small pond at 
Vega Baja. At 24 hours after treatment some snails were found alive, 
but all were dead at 48 hours. The compound thus was effective but 
it did not act as rapidly as the bromophenols or the copper salt of 
pentachlorophenol. Certain disadvantages were evident in its use: 
the compound is irritating to the mucous membranes and skin of the 
person applying it, especially when it is in powder form. However, 
it is also manufactured in pellets or 1-ounce briquettes, which mini- 
mize such effects. It was found very toxic to fish and killed guppies, 
Lebistes reticulatus, even at a concentration of 1 part per million. 

Toxicity tests on rodents (12) had indicated that sodium penta- 
chlorophenate was not too dangerous to use. However, before tests 
were made in flowing water some further assurance was necessary 
that the compound could be applied without injury to humans or 
cattle using the water below the site of application. Two toxicity 
tests were therefore conducted. In one, 200 cc. of water containing 
20 ppm of sodium pentachlorophenate were administered by stomach 
tube to a 5-pound Rhesus monkey. The animal suffered no visible 
distress. In another experiment a calf was given water containing 
20 ppm of the compound over a period of 4 days, during which time 
it consumed 40 gallons. No ill effects were observed. It was there- 
fore concluded that little risk would be involved in applying sodium 
pentachlorophenate to water at concentrations of 10 ppm. 

The first test was made in a seepage area at Patillas. Here the 
water was flowing very slowly, at about 9% gallons per minute. 
Numerous pools choked with water hyacinths existed along the 
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course. Four ounces of sodium pentachlorophenate killed all the A. 
glabratus in the critical area, 20 feet long by 5.7 feet in width and 0.7 
feet average depth; more than 90 percent of the snails for a distance 
of 120 feet below the application site were destroyed. 

In the second plot, a ditch at Vega Baja flowing at the rate of 21.6 
gallons per minute, 6.9 ounces of sodium pentachlorophenate were 
placed in a muslin bag and suspended in the water. All of the snails 
were killed for a distance of 320 feet below the application site. 
This effect was obtained in 24 hours. 

The third test was performed at Los Peijia, just east of Rio Piedras. 
Here a small creek (Quebrada Sabana Llana) combined most of the 
features desired for a critical test of the molluscacides in flowing 
water. In its course through the region chosen for testing, which was 
660 feet in length, the creek cascaded over rocks in several narrow 
channels and in other places meandered slowly through pools 5 feet 
or more in depth. The average width was 1.8 feet and the average 
depth 0.4 feet. Current flow was 630 gallons per minute. Large 
populations of snails, principally A. glabratus, were found in the dense 
vegetation along the margins. It was expected that such a thick 
growth would probably deflect the flow of water containing the 
molluscacide and thereby furnish a rigid test of the efficacy of the 
compound. 

The chemical was applied at a calculated dosage of 9.5 ppm based 
on a 6-hour flow rate. Four of the largest pools in the critical area 
were dosed separately at the rate of 10 ppm and the rest of the com- 
pound was applied by immersing it in four muslin bags in the stream 
at the head of the observation area. Two of the bags were placed 
in the rapid current and the other two along the margins where 
the current was reduced. Within 2 hours all the chemical had gone 
into solution in the swift flowing water and about half the contents 
had dissolved in the bags at the margins. 

Two hours after application of the chemical, it was observed that 
many of the snails had contracted into their shells and hemorrhaging 
was seen in some of these. Twenty hours after treatment hundreds 
of dead snails were floating on the surface, and a very thorough search 
failed to reveal any live specimens in the critical area. Observations 
were therefore extended down the stream, and it was impossible to 
find any live snails for a distance of 1% miles from the application 
site. Within this distance three tributary streams entered the creek. 
The chemical was not effective beyond the entrance of the third and 
largest tributary, probably because of the marked dilution beyond 
this point. Two days following treatment numerous egg clutches of 
planorbid snails were observed floating downstream. A number of 
these were collected and found to contain only dead embryos. Cat- 
fish (probably Ameiurus nebulosus), guppies (Lebistes reticulatus), and 
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eels (Anguilla rostrata) were dead within a few hours after applica- 
tion of the compound, although edible crayfish appeared unharmed. 
Algae in the stream turned yellow but other vegetation was not 


affected. 


Discussion 


The results of these tests indicate that certain halogenated phenols 
possess marked molluscacidal properties and are capable of destroy- 
ing the snail population in infested waters when employed in rela- 
tively low concentrations. The pentachlorophenol salts give par- 
ticular promise of practical employment in the control of schisto- 
somiasis because of their relatively low cost. 

The experiments in question were preliminary, and additional field 
trials are needed before final conclusions can be drawn as to the 
practicability of employing these compounds in the control of the 
disease. Additional work is needed ‘to ascertain whether control of 
the snail intermediate host in an endemic area could be achieved with 
the treatment of all watersheds within the area. Long-term obser- 
vations would have to be made in order to establish whether a com- 
plete kill is obtained and the time necessary for reintroduction of 
snails into the area. From the results obtained with sodium penta- 
chlorophenate in the Los Pefia stream, it would appear to the authors 
that a given watershed would not require re-treatment for a period 
of at least 6 months and perhaps not for 1 year. However, the 
question can only be settled by additional observations. 

More data are needed on the minimum effective concentration of 
the chemicals for the destruction of the snail intermediate hosts. 
Opportunity was not afforded in the present work to establish these 
facts. <A residual action exercised over a period of 6 weeks in two 
experiments gives some indication that the effect of the chemicals 
would probably persist for some time in stationary bodies of water. 
It seems improbable that any residual action could be expected in 
streams since the chemical would be carried off by the flow. Addi- 
tional studies are needed on the effect of the most promising com- 
pounds on aquatic life. It is not known whether the chemicals would 
be destructive to the eggs of crayfish and various species of fish. In 
areas where fish are of economic importance, streams could be re- 
stocked after treatment, if, as seems likely, the aquatic environment 
is not disturbed to the point of being unfavorable for their mainte- 
nance. It seems likely that no permanent alterations occur in such 
environment. Twenty-four hours after the application of sodium 
pentachlorophenate to the stream at Los Pefia, guppies had returned 
to the treated area. More information is needed on the toxicity of 
the compounds for mammals and further tests are being conducted 
at this time. 
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Summary 


Eleven chemical compounds which proved effective in killing 
Australorbis glabratus in the laboratory in dilutions of 10 ppm or less 
were tested on this same species of snail in its‘natural environment in 
Puerto Rico. Six of these proved to be very effective molluscacides 
although the present price of four of them (2,4,6-triiodophenol, 
2,4,6-triiodophenol sodium salt, 2,4,6-tribromophenol, and penta- 
bromophenol) may prohibit their use on a large scale. Two compounds 
(sodium pentachlorophenate and copper pentachlorophenate) are 
excellent molluscacides and their cost is reasonable. In a stream near 
Los Pejfia, sodium pentachlorophenate at 9.5 ppm calculated on a 
6-hour flow-rate dose destroyed all snails for a distance of 14 miles 
downstream in spite of the entrance of three untreated tributary 
streams within this area. Embryos within the snail eggs were also 
killed. The compound was lethal to catfish, guppies, and eels, but 
apparently did not affect crayfish. 

The toxicity of the effective compounds for mammals is under 
further study, and field trials are being extended to other areas. 
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The Visual Identification of V and W Form Colonies 
in Salmonella Cultures 


By Maurice Lanpy, Ph. D.* 


Shortly after the discovery of Vi antigen in typhoid cultures by 
Felix and Pitt in 1934 (7), Kauffmann introduced the terminology of 
V and W forms to describe certain colonial forms in Salmonella cul- 
tures containing Vi antigen. According to his terminology, the V 
form colony consists of organisms which possess Vi antigen and are 
relatively O-inagglutinable while organisms constituting the W form 
colony contain no Vi antigen and are readily agglutinated by O anti- 
serum. Frequently, both forms occur in the same culture. Indeed, 
with certain organisms such as Salmonella coli 5396/38 (2) and S. 
ballerup we have been unable to isolate either form in the pure state. 
Kauffmann (3), Craigie and Brandon (4), and Giovanardi (5) observed 
that in cultures containing both V and W forms, these colonies were 
readily distinguishable when viewed by refracted light. The V form 
colony appeared opaque, whereas the W form was relatively translu- 
cent. This visual means of differentiating the V and W forms is a 
most practical and convenient laboratory procedure. A glance will 


* Chief, Typhoid Research Section, Department of Biologic Products, Army Medical Department 
Research and Graduate School. 


950 July 28, 1950 











7 





oe 


3 
4 





a ao &fb Wh * et tS at me me lUelCA ee ee oe uel lCULeel lel CU ele Oe 


op © 















-_ '. 

















oo 


show whether certain Salmonella cultures are in the V or W state, or 
are a mixture of both forms.' The ease with which these colonial 
types may be differentiated by visual means is dependent largely on 
the optical arrangement for viewing with oblique illumination. Conse- 
quently, a very simple lighting arrangement employed in this labora- 
tory, which has proved valuable for this purpose, is described. 

The visual examination of V and W forms, as performed in this 
laboratory, follows. The mirror is removed from its attachment to a 
dissecting microscope base and placed concave side uppermost on the 
laboratory bench equidistant from the microscope lamp (with blue 
glass filter removed) and the dissecting microscope. A convenient 
distance between lamp and microscope is from 4 to 6 inches. The 
microscope lamp is tilted down so that the light strikes the center of 
the mirror and is deflected up through the glass stage of the dissecting 
microscope. While viewing a streak plate on the microscope stage, 
the proper intensity and centeriAg of the light can be achieved easily 
by manipulating the mirror until maximum contrast is obtained. 
The magnification obtained with a 2X objective and 10 ocular is 
suitable for colony differentiation. When the light source is arranged 
as described, V and W forms (S. typhosa, S. paratyphi C (East Africa), 
S. coli and S. ballerup) exhibit a characteristic appearance. The 
V forms appear very dense and with the refracted light exhibit a 
reddish-coppery color, while the W forms are translucent and appear 
grayish-green. When both colonial forms are found in the same field, 
as frequently is the case, the contrast in appearance is immediately 
apparent. It has been observed that while the appearance of the 
W forms of typhoid, coli, and ballerup cultures is similar, the V forms 
of these cultures present a somewhat varied picture. The degree of 
density of the colony and the coppery appearance, or color, appears 
to be associated with the quantity of Vi antigen present. Thus, 
colonies of S. coli and S. ballerup cultures, which are a richer source 
of Vi antigen than is S. typhosa, invariably are more dense in appear- 
ance and exhibit a deeper copper color. 
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' While the colonial appearance of V form colonies generally is characteristic, it still is advisable to verify 
the presence =< Vi antigen by emulsification of one or more colonies and by a slide agglutination test with a 
pure Vi antiserum. 
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Incidence of Disease 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


Reports From States for Week Ended July 8, 1950 


New cases of acute poliomyelitis reported in the Nation for the 
current week numbered 478, an increase over the 390 cases reported 
for the preceding week. However, the number was lower than the 683 
cases reported for the corresponding week last year. The cumulative 
total (2,529) for the current ‘disease’ year was below the correspond- 
ing total of 2,954 for the last year, the highest year on record. The 
“disease” year for acute poliomyelitis begins with the twelfth week of 
the calendar year. 

For the current week, all geographic divisions except two showed 
increases over the preceding week in reported cases of acute polio- 
myelitis. These increases ranged from 1 in the New England States 


Comparative Data for Cases of Specified Reportable Diseases: United States 


(Numbers after diseases are International!List numbers, 1948 revision] 


















































Cumulative - 
a total since | | Cumulative | 
’ year seasonal low | 5-year : 5-year 
| ended medi-| Seasonal week median| “lendar year | jedi- 
Disease |. J a low ” ___| 1944-45 an 
sets | det 1945-| week through 1945- 
uly | July; 49 G _ | 1948-49 49 
8, | 9, = | 1950 | 1949 
1950 | 1949 
Anthrax (062) ._......--- «ae (!) (!) (‘) (') () 25 33} (4) 
Diphtheria (055) _...._- 61 80 132} 27th___- 7, 399 8,882) 13,863 3, 128 3, 768) 6, 297 
Acute infectious en- 
cephalitis (082) __.___- 15 10 8 (4) (1) (4) (') 381 279 239 
Influenza (480-483) _ ___- 590 527 527| 30th_.___| 275,231} 110,982) 180, 460) 244,701) 74, 712)136, 902 
Measles (085) -......-..--- 5, 961) 5, 742) 5,742) 35th_.___| 290, 499) 627, 006) 561,860] 271,369) 574, 613/526, 914 
Meningococcal menin- 
gitis (067.0) .......... . 66 54 54| 37th___- 3, 258 2, 890 3, 130 2, 345 2,046) 2,158 
Pneumonia (490-493) ___- 913} 848]___- (‘) (4) ., =e 56, 222) 50,951). _---- 
Acute poliom yelitis (080) - 478 683 311} 11th___- 2 2,529 2, 954 1,696; 23,663 3,869) 2,163 
Rocky Mountain spot- 
ted fever (104) ___._.__. 24 20 20 (4) () (‘) (‘) 193 258 193 
Scarlet fever (050) __._.. 413 366 614) 32d____- 55,169} 78,970) 86,258} 38,730) 56, 426) 59,572 
Ll 7 eee ee eee 1} 35th...- 43 50 195 40 141 
Tularemia (059)_.._._._- 19 19 19 (‘) (4) (}) (‘) 530 659 539 
Typhoid and para- 
typhoid fever (040, 041)3- 86 118 101} 11th___- 998 QOS 1 1, 087 1, 508 1,469} 1, 560 
Whooping cough (056) 2, 504] 1,295) 1,648) 39th... __| 493,245) 38,799) 82,489] 471,709) 28, 766) 51,223 
1 Not computed. 
? Deductions: Michigan, week ended Apr. 14, 1 case; Georgia, week ended July 1, 1 case. 
3 Including cases reported as salmonellosis. 
4 Addition: Indiana, week ended June 17, 20 cases. 
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to 37 in the South Atlantic States. Decreases from the same period 
were shown in the West South Central States (from 168 to 150) and 
the Mountain States (from 8 to 7). Texas reported the largest 
number of cases (105) but at the same time showed a decrease from 
the preceding week (124). 

The total number of cases of influenza reported for the current week 
was 590, compared with 527 for the corresponding period last year. 
The cumulative total for the “disease” year was 275,231 cases of 
influenza. The 5-year (1945-49) median was 180,460. 

Reported cases of meningococcal meningitis for the week numbered 
66, compared with 72 for the preceding week, 54 for the corresponding 
week last year, and 54 for the 5-year median. The cumulative total 
for the current calendar year was 2,345, compared with the 5-year 
median of 2,158 cases. 

The number of cases of acute infectious encephalitis reported for the 
week was 15, a decrease from the preceding week (22). For the corre- 
sponding week last year 10 cases were reported. The 5-year median 
for the week was 8 cases. The cumulative total of reported cases 
during the present calendar year was 381, which may be compared 
with the corresponding figure of 279 for 1949 and 239 for the 5-year 
median. 

The total number of cases of whooping cough reported for the week 
in the Nation numbered 2,504, compared with 2,289 the preceding 
week, 1,295 for the corresponding week last year, and 1,648 for the 
5-year median. The cumulative total for the current calendar year 
was 71,709, compared with 51,223 for the 5-year median. 

No smallpox was reported in the United States. One case of 
anthrax was reported in Georgia, and one fatal case of bubonic plague 
was reported in San Miguel County, N. Mex. 





Deaths During Week Ended July 8, 1950 


Week ended Corres in 
July 8,1950 week, 1949 
Data for 92 large cities of the United States: 


Total deaths _-__-_-_- a hiliinagta ta plan inden edits ata Aa coateiea th 8, 401 9, 267 
Median for 3 prior years.__.........---------- SS ye 
Total deaths, first 27 weeks of a ’ 255, 423 254, 141 
Deaths under 1 year of age _- Meuaainaaniee 614 692 
Median for 3 prior years__..-__....----------- en aE 
Deaths under 1 year of age, first 27 weeks of 
Scie scipttebba adieu dink cduaaatdeelietiee 16, 653 17, 420 
Data from industrial insurance companies: 
an ras aks tniginatabinis alpen 69, 703, 883 70, 327, 350 
Number of death claims... -_.........--....-..- 8, 461 9, 750 
= claims per 1,000 policies in force, annual 
NT RRR LE TEER a nl ne 6. 3 7.2 
Death claims per 1,000 a, first 27 weeks of 
year, annual ae re nua ee ase euaen 9.7 9. 4 
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Reported Cases of Selected Communicable Diseases: United States, Week 


Ended July 8, 1950 


[Numbers under diseases are International List numbers, 1948 revision] 



























































| 
Menin- 
Diph- ome Influ- | ygeastes | itis, Pneu- Polio- 
A theria | 2US;'0- | enza | ° menin- | monia | myelitis 
rea fectious gococcal 
(055) (082) (480-483) (085) (057.0) | (490-493) (080) 
United States----..-.---- 61 15 590 5, 961 66 913 478 
New England_---_-_-..-..---- {eee See 611 2 24 8 
+ Ss | RN Se Se 8 2 
New Hampshire . Sees ESS ee |) ie eee 
ett | eS sees 1 
Massachusetts.._____------ | Cee” ’ 379 | Seer 3 
SO EEE eee Ree ae Se eer 1 1 
IAS Ss a Se 177 1 15 1 
Middle Atlantic ____......-.-- 4 6 1 2, 021 10 262 51 
ep 4 5 «) 732 5 166 29 
EES: ee 1 1 976 2 53 16 
Pennsylvania_ ---_- SUR we i 313 3 43 6 
East North Central______-.-- s 1 | 4 1, 783 13 110 40 
Ohio. - Reiomeael 3 346 5 19 7 
ee eae 3 77 8 i 
RE cae 2 1 3 408 3 55 19 
ae . 388 3 21 8 
AS Tia 1 564 2 7 6 
West North Central. _-_-.-_-- >: een 6 223 7 118 4 
Minnesota - ------ : 1 | 2 32 2 4 7 
| See 1 | | 7 Sa ee 12 
Missouri __----- al | 1 67 | 4 16 1 
North Dakota_- : | oa 9 * : 90 1 
South Dakota... aoe 1 fet: 21 . 1 
a ca bicccincneenies = 3 34 | 3 13 
i ss cucakincioniotingeuwe | 24 1 5 9 
South Atlantic_____-__..----- s 1 144 227 6 54 84 
a SORE . = 14 = > . 
.-—— “as | RT Re: 2 | 9 
District | EEE SAS Ss 14 1 5 5 
lle ies Galas “ . 36 61 1 18 22 
(S/S SSE Soe 2 33 1 3 5 
North Carolina... -.-..-.--- 4 Wath piabeites | Ee) Sere 4 
South Carolina_.........--- 1 1 1 |, Geae 1 31 
RS | Seno 3 Ss 2 8 9 
SST Se Caen 25 1 10 8 
East South Central_-_-_-_--.-- | 10 121 5 50 50 
eee Ss | Sey! Cee 46 1 1 9 
. | ase |), See 6 44 “9 re 13 
CS ES eee | SO 4 See 40 20 
ss EReEer ES : Oo) FE ee _ | eee 9 8 
West South Central ______._- 25 3 362 261 13 214 150 
SSS See eeeene 14 51 1 8 13 
Se... __..oc-eesnea 3 plik ll ollanTecxetuanel ll 2 30 6 
Oklahoma SEES 4 1 15 20 2 11 26 
Texas , oak mine 18 2 333 179 s 165 105 
Mountain _- Seen SRE? 59 294 1 39 7 
Montana a RT 26 ait ; 1 
Idaho RAPES Ee See Mae 26 1 I 
Wyoming_-- OEE EEE Ae 9 ‘ 
(Se Le 5 121 |- 20 
EEA Se. ae 6 3 3 
See Sears a 27 8 11 
Utah H 1 yp 2 
Nevada ‘ Sia beena i) eS ~ 
Pacific _____- ijeeena ‘ . 4 4 420 9 42 “4 
Washington DRS ees 31 3 3 4 
Oregon Rs Se ee | re 15 6 
California. atl | 4 4 | 383 6 24 34 
Alaska ____. soicdaenae = RL NNER BoE: URE cen 
Hawaii. PES | inno 1 | St. 5 ea, 


! New York City only 
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Anthrar: Georgia, 1 case. 
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Reported Cases of Selected Communicable Diseases: United States, Week 


Ended July 8, 1950—Continued 


[Numbers under diseases are International List numbers, 1948 revision] 
































Rocky Typhoid Whoop- 
Mountain] Scarlet Small- Tulare- jand para- in I Rabies 
Area spotted fever pox mia typhoid om in 
fever fever animals 
(104) (050) (084) (059) | (040, 041)'| (056) 
United States__........- 24 SSeS 19 86 2, 504 102 
New England.................].----.-.-- | 2 ee ae | eee 
SS ees, | ey as |] ree 
New Hampshire. - -........|..----- 2) OSS! MSN Ser ws 
\ aes lee | eee ee ee | Se 
EEE: LE 7 PST Okaeet 93 
Rhode Island-.--------- i ee ere ee |--------- x 3 vas 
Connecticut__...---- ‘ DP Rvcivticencalevtdsenevdionsanens 52 
Middle Atlantic... 5 64 |...---- | aa 12 297 “4 
 _. a 3 242 6 108 14 
 ) aaa a 1 | ee See 2 ) aa 
Penmsyivenia...........-..-- 1 CRT ‘ 4 OP Ei canace 
East North Central__-__-.---.|-..--..---- | a ee ee s 586 27 
i ME ee ————SS 4 213 11 
ES 5 7 ae Ss Sa 45 12 
SE ‘ |) Se eS 1 62 3 
Se Se |) RS 1 146 1 
i (ERE — ) E 2 120 as 
West North Central__._...-..|-.-.------ ) ee See 4 122 
ES ) 1 18 
es: a 0 A See, or 31 8 
Ce Siar 3 |.. 2 18 
North Dakota- --_-- 2 a |) see 
Seuth Daketa............. aS) MAES ii CS. Sse 
Nebraska. - - -- -- | Se re ee : 2 
SEE 5 Se 1 45 
South Atlantic____.....-..--- il | | 3 16 423 22 
eee ; aa oe Sees eR BES RENT 5 
| a 1 | Se 1 7 
OE SSSR Ce See, ee eeesens, See nee 2 
. (2a 4 | See 2 137 2 
. . | SRS SS }] ae 2 87 6 
North Carolina ----_._------ 5 | Re eee 3 77 ale 
South Carolina -_---_-- . 1 | ee 1 ae 23 7 
«2S ; 4 2 7 15 6 
AN S EASE (LAE SS: Se res 1 7 1 
East South Central_-_-__-_----- 1 | aa 2 18 63 il 
ETS re | SS See 15 18 6 
. aera: 1 | Re ch 1 i, == , 
_ 2S CoE |) EMR eee 2 29 5 
— TES MEA: | eee ) Sen eee 
West South Central___----.-- 1 a 14 18 489 17 
(SS. > ae ob 14 2 33 1 
SEA, AS Se a ee 4 
| REE TITS ECE " 1 a : ‘ 3 47 1 
he aibintinacionaiasininbed 4 ss 13 405 15 
Mowmntain.................... 4 | a re 3 131 1 
.— Se a aE 2 18 
Idaho-___- as blaseoa decal a es he Baw eae 17 
_ | aaa 2s. ‘ ‘ 4 
| Te ji 3 2 30 I 
New Mexico. .._.--.--- —_ 5 le " 1 6 
Arizona. -__- whi 5 ‘ 37 
CES, SRT: }| SA Den rE 19 
| PS Sala | Sse Soe _ ¥ 
etic ecneniieed 2 C—7?7 EEE 7 209 2 
See ae eA | SRR a ee 54 
DRS 1 | SE ee 1 |, NSS 
(TNO 1 it Rinncutietiimeoesnene 6 72 2 
(EERE, Qa LS, Seis: SNES TIES SAI 
ss Seas eae PETS) MERE TS Nee | |) See 
i | | 











' Including cases reported as salmonellosis. 
’ Including cases reported as streptococcal sore throat. 
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CANADA 
Reported Cases of Certain Diseases—Week Ended June 24, 1950 
ri N S — 
New- | Prince | ,; ew as- Ss 
Disease found- |Edward a Bruns- _ he ro katch- 4 Co- | Total 
land | Island | °° wick ewan lum- 
bia 
EE TEE EERE! GEERT [eT Sea ee  ) SEERA ae Seo 2 
ESN) Se eied Ss 4 89 228 36 8 50 149 572 
“a Se a a See | Se PR eee Ree 1 
Dysentery, bacillary--_|_------- BE Ch BRR 1 | SES SSE eee ee: 3 
Encephalitis, infec- . 

EES Reps SARS = | ae Sea ee 2 
German measles on 4 21 10 835 11 90 | 114] 423 | 1,508 
TES ER SR Ae Ee eee 6 | eee ae oe. 13 
[Ss aa ~ See ae 256 723 20 20 26 224 | 1,269 
Meningitis, menin- 

ESE ES 1 )> 4 C7 a 11 
SEES URE 25 53 80 311 8 37 68 121 703 
we SE PA RS ee ee ee SS ae meee 2 4 
Scarlet fever-.-------- | ES 1 2 47 15 3 8 29 10 118 
Tuberculosis (all 

RS | SEs 4 5 134 19 9 18 5 24 227 
Typhoid and ‘para- 

"= Sa: a Se See 13 a ee ee, ee 16 
Venereal diseases: 

Gonorrhea_------ _ 4 eee 9 11 84 51 20 15 47 56 310 
ae i i einatek 1 5 47 18 13 3 3 ll 103 
Whooping cough. ---- } 6 1 80 60 3 2 1 47 201 
JAMAICA 
Reporte! Cases of Certain Diseases—4 Weeks Ended June 24, 1950 

- Other Other 
Disease Kings- | jocali- | ‘Total Disease Kings- | joeali- | ‘Total 

ties jon ties 
Chickenpox.....-...----- 21 73 94 || Paratyphoid fever----..-}-..-.--- 1 1 
Diphtheria. ai heaiinatinstl 1 2 Le ae eae 1 1 
Dysentery, unspecified _ - 2 3 5 || Puerperal sepsis--_-.--..|--..---- 2 2 
—— i eer 2 1 3 || Tuberculosis, pulmonary- 23 42 65 
ia icin oscil 1 2 3 || Typhoid fever. _.---..--- 10 49 59 
Meningitis, meningococ- , . Typhus fever (murine) - - | ee 5 

odemipauediebebininmesed 1 





























NEW ZEALAND 
Reported Cases of Certain Diseases and Deaths—4 Weeks Ended May 27, 1950 


























Disease Cases | Deaths | Disease Cases | Deaths 
i cin acidemia | oe Eee eee eS ? 
ERSTE T Eacncdoeiead Meningitis, meningococcal .__.----  ) Sa 

ysentery FAERIE: 6 1 
CS ne e Ginacotend Puerperal fever............--.-...- Tt Rieweewse 
“ees 23 |.- -|| as Sl aa | eee 

Encephalitis, infectious___-_--..-- J, as jj =U Aaa ~ 4 
| he pare ; ia acaesdiael 9 eee | Taberoniosis ll Gevtee).......... 138 34 
Food poisoning __-- 21 1 | Typhoid fever...................- 5 1 
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JAPAN 


Reported Cases and Cumulative Totals of Certain Diseases and Deaths 

























































5_weeks ended Apr. 29, 1950 
5 wecks ended Total reported for 
’ Apr. 29, 1950 the year to date 
Disease 
Cases Deaths Cases Deaths 
Ee eee SA RE RTT |, See fe 
ce So a cenicanenmenbiee 1, 215 110 4, 797 507 
Pieris ERAT aE 828 130 1,851 382 
Fi i tei eit titan cdibenumeynee ‘inline cmiliaiglinel | Eee | a 
Gonorrhea. - iio tet hcetpaiileastlasastinnlnlen dias dicibiara kia Appia mawaisadadiakeaaoaiads 17, 032 |-  « Geaeageese 
.— “as Dicsiod Sdiaieashihic pig obarcestecienieia | ne | | =a 
SS ES ee Se ERO  , eee | ee 
>a seas ae pevadiepeneuteda 54 2 1 18 
Measles_- rs sailiaaieesseaiionaual 8 363 |.....- ‘ co |) 
Meningitis, Meningococcal _- Tere ‘ acadundouneadal 134 36 7 97 
Paratyphoid a RA ite hendencideeeamee 73 5 270 13 
Poliomyelitis... --..---.-.. EI a (| Soe 
Pasmene.......%....-- siccldiaolabialantibaihblelitianmadibcane SG is..-.- 79, 612 ‘ 
ee aati ecidehaacannt  Beacmsaauwe —) RES 
aE apenas Ee Lae ) eS 25 
Scarlet te ET Ea ete on ee eee Me 474 4 1, 440 y 
ER SH a Dee SRS TP Bencas 115 
TT emikdilndaimanamui | ee > = 
TR Ee ee 13, 284 |_- 2 tf Se 
, SE Re 494 |_. 
Tuberculosis ---....---- on See HERE 135, 448 |....- ‘ 
. «SSS — ines ities aaiiaat PD Ditcnconses S | =a 
se hs a ng lied Oa een ii 311 44 1,013 154 
0 NE va nine er 6 7 49 
Whooping cough.-_-..........-- wigeausuain |) ae 43, 520 |_- aed 
4 weeks ended May 27, 1950 
4 weeks ended Totai reported 
May 27, for the year 
Disease 1960 to date 
Cases Deaths Cases Deaths 
Diarrhea, infectious — | 
te arin rrp etorinndinnannaaieieneaiiinniia 50 5, 596 556 
Dysentery, unspecified 290 3, 674 672 
Encephalitis, Japanese ‘‘B’’____ .....-.-- EEE. eee Ys He 
TET icbicLeciniodenstsinnnambningteee _. — hibaewasee 38 |..- on 
— EET ee a wcelitiadineneaiimee es | eee 
| RE TS a Se, SR a oS epee FP  ) ae 16, 768 |... os 
ITI casi sian inihiiedion eaten canine aasinhab alinenng diasemenanniendainil OP Bonenecaces MD Riscesseens 
ihn en enc cancanisitwadiondddiatnneudanmnumaniniietitint 69 2 261 20 
ila ieee aicininse wns binalaneibdaaaiaeionntinuilanbineieiaed << | ee 
EE ELL Oe 7 28 473 125 
LEE ATE EES ASN ENO aT 160 12 433 
ci et eninge casi tabi a ea Nagi aeneindiddslae i Midinimescs: .. Gatiad siehiieiets 
ET EL EI eS ete eee nee mone ek | ee gd, 
—— ER ESE ASS SNee ae ee 7 ee: Win Benesssees 
ae EEC ee er ee 633 3 2, 076 12 
iin can niicdininmindintnepiienegbatesmnannetiniiinel |, ee _ | an 
Small Ee aE TE ET EE, See. Eo. Te = Se 
ese itiediesadtintaenaiae Tt | Sseaeeees _\ | eae 
EE aking tiantbenncenkine eens — SSS ae ae 
NL TEE TCI eee aoe i _ =a 173, 066 |.....-.- 
Sid niict ciettinenins: haddnceentiddehicibtnhdienb awe wantanmns think (ae BEN EEE Eetccecess 
ad nina ninkigiinniicnguaicindicneniniesiniannamst : 451 46 1, 199 
er icneaincbbsachanesaeietanmdeneene 2 51 
OS - annie nanhaialyaeiennagines | ae ee 
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The following tables are not complete or final for the list of coun 
Since many of the figures are from weekly reports, the accumulated totals a 


WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 


tries included or the figures given. 
re for approximate dates. 















































CHOLERA 
(Cases) 
| 
January- June 1950—week ended— 
Place | April ae eee 
1960 3 10 17 24 
ASIA 
oc cc eccicccaneunaneeen 8 7 2 1 ‘ 

Oe eee eet 1 ; a 
Bassein 1 1 |) Lee 
Maubin . ERC SSPerrss ee PLAS # 
Rangoon 1 fr att eS RE A 

India__-.- 45, 035 13, 177 317 320 297 272 
Ahmedabad ie ae? 2 7 ’ we eee ee 
a aes aac Sea 3 | ee See 
Bombay -- ae i) = 7S ee 
Calcutta ___ a | 24,797 1, 712 316 318 283 260 
Cawnpore__. So ee ea, ##§ ‘pentane oe eS Se 
Cocanada - | 2 *¢. be Se 
Cuddalore | | ee A Se ee ne 
Eee ae 3 l 1 4 
Madras - - } o” ae See Seer sec 
a 46 |... P : 

a, TE ) ae ae eee - 
 » se i Sr SR SSR SS! AES 12 
Port Blair (Andaman Island) 12 eee See 
noe aicni cn cénenneemens 27 es See 
Tuticorin__- ee 25 ae OSes nae 

Indochina (French) --- | 6 | See Sees T= 
Cambodia. --.---.-.--- 5 aS aa iene 
Cochinchina- -- 1 6 ) ae 

esas Sere ee 7 eae eee aa oe 
Rachgia-_-- 1 pene. Pees a Seas ‘ 
| ee = 15, 176 3, 944 3 370 347 Re 
See 53 72 14 10 i) 
cc ncecctecubenenctstene dann samba 153 29 (ae ee 
1 Imported. 2 Includes imported cases. 3 Preliminary figures. 
PLAGUE 
(Cases) 
| | ] | | 
AFRICA | 

i gictinccnscignnncneie 4 3 | 1 1 | 1 
Costermansville Province------.---------- | 2 2 ee Ce er: 
Stanleyville Province-.-....-.-.-------- 2 1 | 1 |-------- 1 1 

ee enetadeesnaweine 4) | OS Bi cectes 

Rhodesia, Northern. .-..--.------------ 2 Pe, SRS SY Pr SASS 

Union of South Africa--....-.-.--------- s 1 ANS ARES 
Orange Free State..........-.--..-.- 6 l mee ee | ERS 

| 
ASIA 

Ss ten akuuhawieemmenains — 2 204 4 | 2) i CR | aueiaaet 
| Eee nal as aacanl jecbisianananl ickieoce 
FS EIGESSCe ae ase = “3 |--- | | Rea See ae 
Henzada_-_---- wal 12 .| = i 
Kyaiklat__..___- 34 | s Ae ERE 
Moulmein..--..- , eae 31 [ee Sees eee 
Myaungmya 5 we © 
Myingyan_- | 3 eee See ey: Ee 
1 | he - 
Pyapon___.__- 1 | - et eos 
Rangoon______- 22 | 23 1 | ae 
Yenangyaung-.--- 58 Bp 

China: | d 
Chekiang Province_-- | 10 | : + i j--- BS 

Wenchow__-_--.-- } 44) =) eee ee 
Fukien Province----- - - § 121 L See ‘ 
Kwangsi Province... _...---.----  o (ee See ee te 
Kwangtung Province. 15 et ae 


See footnotes at end of table. 
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PLAGUE—Continued 
January- | June 1950—week ended— 
Place | April | May 1950 |- 
| 1950 | 3 10 17 | 24 
asIAa—continued 
ERE eae see | 35, 920 6,582 
Hahabad_......-----__. 314 | 34 i See fee 
a a is 2 23 * 
Calcutta_.._......-__-- ae a 31 2 -|-- 
sumneeee...----.- CORR ms 18 - 
Lucknow -.._- baaaeead vancecal 28 3] 
Indochina (Fre neh): 
Annam.. paismebnasie 42 16 2] 2 | 3 ) 
Phanthiet_. 38 16 2 | 2 | 3 | ) 
Cambodia-.--__--- 9 7 36 1 
Pnompenh 3 
Cochinchina 2 5 
ae 2 | 
Indonesia: 
4 Java_- 293 26 | 
Bandoeng_- 2 | 
Jogjakarta | $ 132 26 7 | 4 | 3 | 
: Patem.......-<-. Pe. Toes 
) Karachi______- 3] 
Thailand (Siam) -- 52 4 
SOUTH AMERICA | | 
Ecuador_..-.--- = Ww 2 
Chimborazo Province : +. 2 
El Oro Province....-.-.- ae... ow 
Loja Province-.-....-.---- 6 suai } 
2 ree P | 6 _y aes 
Lambayeque Department | 1 | 
Lima Department- - 1 
Piura Department_-_-- | 5 | 2) am ase 
Venezuela___.....-- 5 -| alaoal ial 
Miranda State... } | ee |------- ao Ses VT 
| \ 
1 June 11-20, 1950. 2 Includes imported cases. 3 Imported. 4 Deaths. 
6 Corrected figure. Includes 9 deaths reported as cases on Kinmen Island. 
6 Preliminary figures. 7 Includes suspected cases. ® Corrected figure. 
: SMALLPOX 
(Cases) 
| | 
AFRICA | 
NS iad nada wncienwiedin nee, eee rae 43 30 |j.. 12 Se See : 
" SO  tathieeiicinsniniininie’ ai eciieen es  ) = PA: SEK Te SSS eee 
knoe enmmneneeidaie agi ) =e aS SA Sy nae 
Belgian Congo---.-- be social 967 293 87 |. eae Se 
1 British East Africa: 
. SS ree ene: | Te, See Ree ssa eee 
1 Nyasaland... ---- seer ated 226 Sire 22 iD) Dee 
- Tanganyika ---- ieee ede 366 126 ) 2 8 
Uganda.. AS 1 | eae SS ; en 
Cameroon (British) _- as pibksieadl sa 233 5 Sa 
CEE = 34 54 a 23 
ne 2 ae a e 182 _) ae  } ‘ 
Egypt-- TA ET ae ey eo Tee Oe 
| Ee cmaieieade eee gains. = (eae Wore = 
EE RRS SERA aeS op eee ter , Ee Se See: eS See 
French Equatorial Africa.-_............--- 403 ees = ; SER Sie 
EE sieencieh 5 See 21 
French West Africa: Haute Volta_.__._- 127 45 | : 216 |_. 
STEER = 4 1 se ceapeditl 
Gold Coast..._- ; ae ihe 33 61 4 ended 
Ivory Coast.......... seal 444 49 |. 43 
Libya__ ae eee wick ess Bae Ef 
Ms =m as siecle e a 1 aieaas 
Moroceo (French) . Ee LP ee 5 nee 
Mozambique. - - ; ; - 89 18 |_- : 
| ae = seas 10, 150 1, 280 58 510 510 |... 
Niger Territory. : ETRE 635 | See 229 
Rhodesia: 
Northern - -- 6a oe | 
Southern. -- ---- _ ‘ 275 55 
Senegal IEE EEE A IO : Pe SAEs Se a : . 
os gael ala it ie a aR IS | EE Eee oe SEGA NREL 














See footnotes at end of table. 
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Place 








AFRICA—continued 


Sudan (Anglo-Egyptian)--..........--- 
kin eee ae 
FN _—— ale ian tales ines u 


ASIA 
ow an- . 


— Islands: Bahrein.______- 


| TES 
India (Portuguese) _- 
Indochina (F rench) ._- a 
Indonesia: 


- Fa 

Netherlands New Guinea. | 
Pakistan._---- — 
ema Sais saieiange 
Thailand (Siam) _. esdiedie 
Transjordan - 
Turkey (See Turkey in Europe.) 


EUROPE 


Great Britain: 
England: Liverpool - 
Scotland: Caagew. Seasink schdltaardaes niaconioassiaeengl 


NORTH AMERICA 
Guatemala__--- 


Ce  eescant 
SOUTH AMERICA 
I Ee 
Re ee 
(SSR ee eS es 

i ele edaeenceeel 
i inintihiaeennindilbneeo wanes 
he EAs 
I iad ai eareomieaiine 

OCEANIA 
Australia: Fremantle..................------.. 








$1 








SM AEPOE—Con tinued 


June 1950—week ended— 














May 1950 |—— 
3 10 17 24 
4 y Sete 3 
ee eas Ds crate 
; mae yeaa 46 |. 
; 64]. iz “i aaa 
40 . 
aa a ae” Ee”) | ORs 
18,329 | ?24| 7197| 7186) 7127 
* eae 2 5 1 y 
32 1 6 
717 184 194 210 
4 17 8 1 
19 4 2 
14 1 10 1 3 
747 al ea 
Ses TRNAS GRAINS, Aged 
2,775 474 244| 113 |_._- 
3 3 Bie EEE 
2 1 ; 
a “22 “4 |. Yt Samoa 
} 
oS a a eee ee 
De 1 “4 eas epee 
| ae _) Seen | 45 
| eee eee te 
|) Sa eR Gee ‘Dera 
) ae Ae Beech 
eh ei: ee eile 











2 June 1-10, 1950. 


1In Algiers. 
7 In ports only. 


Johannesburg only. 


3 Includes imported cases. 
8 Imported 


4June 11-20, 1950. §In Lagos only. *In 


TYPHUS FEVER* 











(Cases) 
= setedmtiadd 7 Seatien —— i hiacieanne 
AFRICA | 

ns sncnsdecansndans ve 63 20 oe: | ee oO 
OS SEES canbe 20 t eee 7 a 
"ir reas 239 4 oe Re ae. 

British East Africa: Kenya_............------- ) = ‘Dae a tee 
SR Se eS a tg rr 40 24 1 | 4 | 5 2 
i ARS AO eS 8 2 | 1 2 | 1 

See footnotes at end of table. 
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TYPHUS FEVER—Continued 

















January- June 1950—week ended 
Place April May 1950 
1950 3 10 17 4 
AFRIea—continued 
ETS SEAS SIE abe 213 |... . See a eae, Seow be 
French ~~ ‘ene Africa ----- PLES PES 4]. MR IP Se? ES 
Gold Coast. os ae | (ie ee eee ae See 
ale tctcincaie cuieha maaianiod 67 16 1 2 3 1 
es eee LL eee Sy 
Morocco (French). 2 3 | Eee Ee 
Morocco ( International Zone)_.._-_____- os... : 
Morocco (Spanish Zone) --.---- Soialeile | SR TPES RNS Ge Sots 
NS weneabinieticd | PAS eS ae Se 
I ic ccecncconcwensduct | SSS ESS Se ers ae 
Sierra Leone scien lic eaiadelaieel  ) Ee Ce Tee See ee 
Sudan (Anglo- -Egy ptian) sian deliatamiatidoon dea naleiaeadl | SE Dae ee Ra yee 
. SEE eee 38 >) eS ae eS Ree 
Union of South Africa 230 | )} 2 fe Ce Se 7 
ASIA 

Afghanistan ----.....--- ee ee 929 | Ee siaial altace mite andl 
|). carci nauiaiiiasiiadeiametal , ) eo a Pn SE. Se x 
ae bainiacabieaaiae , |) Ses ae NS II 
aes RE Se a SSeS AES 182 |) Ne COE SE ee 
India (Portuguese) ____- RSH 4 eee Sa ee I OS 
Indochina (French) -_-.__~_-- deh aeaws aaiakioh 12 ) ae See ee ee 
Indonesia: 

Java___-- State ee Re ene 4 a ae Re ee See 

SRS ER ES AS | eee: eS EES ae 
eo CE a ae eee Lae ee 115 18 ) eae eee ee 
_—.. Ee SR are eek ea 7 ll AE 7 7 
SS eee ici 766 27 1 2 3 2 
Korea (Republic of) Sah aGiiais cae 31,103 ag | Se SS Se Vee 
| iE ES ila ninesiatshibianiea ze | “es | SSS: RR SY hee 
Pakistan pidtieiidaitcoihan saphinianine iebetainat 54 14 Sa ae ae = 
I IR caccccsnnsccncccueseus | eee te ) ae eS ee ee 
Straits Settlements: seeemetite hee adie Daat 23 _| ) ee eee Se eee 
Syria eect pare -| 231 | FERRE GAR |) =e 
Transjordan._.._..........-- e Re 12 tf CRS Cea. — 1 
Turkey (see Turkey in E urope). 

EUROPE | 

en = B Rita a Se ee en pcwaunes 
Germany (British Zone) -- : |) 2G, REE Ces Sitar “Ste ; 
Germany (French Zone)------- mee ; ES SS Sekes RIT GER 
Germany (United States Zone) aaa | SE EERE Sea SSS es 
Great Britain: 

EE cn ccncsik acnesebedeiuenteccesietinecsacteqnaaencunes DOG Diccimnsabinnenned 

TT ESTE sa 32 Oe Siseveens fees Sey. EEO 
| ninomiatanaaibaaa | Se, a a SS eee 
Hungary _ SRE 2S ES Fe REE 
Gna aitSiaaninatpidintieiis 24 57 f ass SS = = 

EE ER Es eee 16 | eS SS ee ee 
eed. on se ge eneneiaiae | Ree AN se ae Sa 
Se =. ds diniaew teintrinreeat nen aeeeme neal 12 1 | eee ee eee 
0) Sr eS ae 110 22 | eos _) See 
SE SRR REP Sa 138 a SS ee 

NORTH AMERICA 
OS EERE eee Jin ciacacwacle Rice eS ee SA eee saa 
Guatemala & eine aa hceaed | ES PS SES SE See 
Jamaica 3... ....-- a ea le 7 4 | CE Me EAS 
| ae eeieiaias meee 38 6 1 2 3 1 
Panama Canal Zone. ___---------- raN ae ; | . ne c rees I , 
Puerto Rico 3__- Knee as ; | = RD: KF amir iain 
SOUTH AMERICA 
A RIE Sipe, 22 eS SR See. eee 
Chile --_- ROP, LE PLE DOO EIT AO 52 ll 1 3 | 
edie IE AR AS SRT , 2 332 |, a ae ae: eee 
a ; eT | eS Se AS A 
Ecuador. oS PERE ARS 277 _ | RE (RRO FREAD Eeooiom 
_ SS Se eee | aa RA Ce ee Sern 
Tl eel 35 | | SR: Ge GREees see 
OCEANIA 

pS ET ARS CETTE, 57 7 | ee Se ee 
SS Ea ee 32 _; 5 Serene GRRE SSRN: Sani 























*Reports from some areas are probably murine type, while others include both murine and louse-borne 


types 
1 = 1-10, 1950. 2 Includes murine type. + Murine type. 4 April 1-30, 1950. 
‘In Inchon and Seoul. 6 Imported. 7 Jan. 1-Feb. 28, 1950. 8 Of-shipping. 
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YELLOW FEVER 
(C=cases; D=deaths) 












































January- June 1950-week ended— 
Place April May 1950 
1960 3 10 17 24 
AFRICA 
French Equatorial Africa. _...........--...C | SR eee aie EE ane, SELENA 
.—_ (a, Cc Jf eee ae Se ee Se 
| eR aaae sihcdieaeedandiaameadier Cc _ | EE SC: Se S ees 
CREE Er eer D ) BESS CSS ee Ses Se 
ec ena S ipaicaeit eeledcbeecia sua | Se Se ey Se 
Oda Area: 
Akwatia_-_- ae | | Sa Se ee See eee oe 
Atiankama._-_-_------ C | | SR SSS: SeE ES! SERS. ee 
| ae St {Ss ae Oe ) | oes Here 
Koinadugu District --- -- Seale -C ) BENS Eee. | SS Sse 
NORTH AMERICA 
Panama: 
Celen....... seaeielnt e 7 - on oe 
SOUTH AMERICA ’ 
Bolivia: 
Chuquisaca Department_- acon C 3 850 | -- ‘ 
La Paz Department____---- . ; WW 1. | ; 
Colombia: } 
Mocoa Locality-- , dD 2 
Peru: 
Cuzco Department. ---- D 52 ; 
Quincemil - - D 2 | 
Huanuco Department ._-- Cc $1 | | 
Tingo Maria C | 1 | aia 
Junin Department.. D 1 | 
San Ramon__- > t.. a 1 | 
San Martin Department___--. ee 1 1 | os ) eee Lee 
Juanjui__...-- Stiaisate = D 51 cto = cae! See, MARES 
Lamas..-- eos D 1 : 1 Cent eaee SREY 
| 











1 Suspected. 2? Includes 4 suspected cases. 3 Reported in Azero Province during the period Jan. 1- 
Mar. 14, 1950, with 230 deaths. 4 Outbreak in North and South Yungas Provinces. Eight deaths re- 
ported. 5 February 1950. ¢® April 1950. 


Bubonic Plague in San Miguel County, N. Mex. 


Under date of July 11, 1950, positive cultures of bubonic plague 
were reported in Pecos, San Miguel County, N. Mex., by the State 
Health Department. An autopsy was performed July 4, the day 
that the patient died, but no gross signs of plague were observed. 
Cultures were sent to the Western Communicable Disease Center 
Laboratory, San Francisco, for further study. 
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+++ 


The printing of this publication has been approved by the Director of the 
‘ureau of the Budget (August 10, 1949). 

The Pusiic Hearts Reports, first published in 1878 under authority of an 
act of Congress of April 29 of that year, is issued weekly by the Public Health 
Service through the Division of Public Health Methods, pursuant to the follow- 
ing authority of law: United States Code, title 42, sections 241, 245, 247; title 44, 
section 220. 

It contains (1) current information regarding the incidence and geographic 
distribution of communicable diseases in the United States, insofar as data are 
obtainable, and of cholera, plague, smallpox, typhus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (3) other pertinent information 
regarding sanitation and the conservation of the public health. 

The Pusiic Heatta Reports is published primarily for distribution, in accord- 
ance with the law, to health officers, members of boards or departments of health, 
and other persons directly or indirectly engaged in public health work. Articles 
of special interest are issued as reprints or as supplements, in which forms they 
are made available for more economical and general distribution. 

Requests for and communications regarding the Pustic Heatta Reports, 
reprints, or supplements should be addressed to the Surgeon General, Public 
Health Service, Washington 25, D. C. Subscribers should remit direct to the 
Superintendent of Documents, Washington 25, D. C. 

Librarians and others should preserve their copies for binding, as the Public 
Health Service is unable to supply the general demand for bound copies. Indexes 
will be supplied upon request. 
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